With the implementation of a small-caliber panendoscope which was made according to our suggestion, we gradually replaced the conventional barium meal as the first line of the upper gastrointestinal tract examination by panendoscopy after 1976. The efficacy of panendoscopy for the early detection of gastric cancer in our 8-yr experience was investigated.
Introduction
conducted safely without prior fluoroscopy and yielded satisfactory results in the detecIn the early days of this century fluoro-tion of gastric diseases. On the other hand scopy and endoscopy of the stomach be-an early gastric cancer detected by endoscopy came available for clinical practice. There-was not infrequently difficult to demonstrate after fluoroscopy played the major role in by fluoroscopy including the double contrast the diagnosis of gastric diseases until recent-study even after the focus was pointed out. ly and endoscopy usually remained as a
The accumulation of these experiences supplementary one. However, the remarkable encouraged us to develop an endoscope development of the fiberscope gave us the which is suitable for routine screening exfollowing two important kinds of experi-amination of the upper gastrointestinal tract ences. In urgent examinations, endoscopy as the first line. Endoscopic examination of of the upper gastrointestinal tract could be the upper gastrointestinal tract from the ----esophagus to the duodenal cap at one time Received on December 20, 1983. is ^11^ panendoscopy and the instrument Reprint requests: Sachio Takasu, M.D., De-fof k jg ca ,, ed a panendoscope . partment of Gastroenterology, Kanto-Teishin r ... Hospital, 5-9-22, Higashi-Gotanda, ShinaWe ** U viewing instrument, 2) small caliber, 3) sufficient illumination, 4) tip well controllable in four directions, 5) biopsy is available, 6) simple in manipulation. The instrument which met these requirements was completed as "GIF-P2" by Olympus Optical Company, Tokyo, in 1974 (Takasu et al., 1978) . To date we have performed about 24,000 examinations with the GIF-P2 and its improved models and have confirmed its usefulness especially in the early detection of gastro-esophageal cancer. The purpose of this communication is to demonstrate the necessity of panendoscopy as the first line of the examination of the upper gastrointestinal tract.
Materials and Methods Figure J shows the number of fluoroscopies and endoscopies performed at KantoTeishin Hospital. Until 1975 fluoroscopy was performed as the first measure and was followed by endoscopy using a side-viewing gastroscope if it was indicated. From 1976 we gradually switched to endoscopy-first policy, utilizing the newly developed panendoscope, G1F-P2. After 1979 we made it a rule to use panendoscopy for every patient with dyspeptic symptoms or who was having a stomach checkup. All examinations were carried out by the staff members and residents of our gastrointestinal department. For fluoroscopy the double contrast technique was employed and 10 to 12 photographs were taken, and in panendoscopy 40 color photographs were taken in each case. Every photograph was evaluated at a conference attended by all our staff members.
To assess the usefulness of panendoscopy, we conducted following three investigations. 1) From the patients who underwent fluoroscopy in 1976 and panendoscopy in 1978, 910 pairs matched in age, sex and reasons for examination were selected. Urgent examinations for bleeding and the patients who had undergone either examination with knowledge obtained by previous fluoroscopy or endoscopy within two years were omitted. They were 502 males and 408 females and their average age was 40.9 years. In 47% Kanto-Teishin Hospital, 1972 of the fluoroscopy group endoscopy was performed later on, and in 19% of the endoscopy group biopsy was performed. Endoscopic diagnosis was made with reference to microscopic diagnosis when a directed biopsy was performed simultaneously. All the biopsies were carefully studied by our expert pathologists. In 61% of all cases follow-up for over two years was achieved.
There were no differences in the backgrounds of the two groups.
Every diagnosis of malignancy and its suspicion was confirmed microscopically. If cancer was detected in the benign or negative cases within two years, the diagnosis was counted as false negative. Since our hospital is available only for employees of the telecommunication company and post- 
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offices and their family, they are expected to visit us if they suffer from gastric cancer. Therefore almost all false-negative cases are considered to be collected in this study. The diagnostic value of the examinations for detection of cancer was described as follows: the sensitivity is the proportion of true positive diagnoses to all proven malignant cases, the specificity is the proportion of true negative diagnoses to all cases negative for gastric malignancy.
2) The records of cases of gastroesophageal cancer diagnosed in our hospital from January 1972 to December 1983 reviewed and divided into two groups according to whether it was detected for the first time by fluoroscopy or endoscopy. The patients who were referred to us after the diagnosis was made elsewhere were not included in this study. Patients with far advanced cancer such as those with palpable mass, distant metastases or peritoneal carcinosis were omitted.
3) To assess the accuracy of panendoscopy, all the files of endoscopy and biopsy were reviewed in every proven gastric cancer case and false negative diagnoses in previous panendoscopy and biopsy were investigated. A negative diagnosis was counted as false negative if the patient was proven to have a malignancy within two years after the diagnosis was made.
Statistical analysis was performed by the X" method. Table 1 shows the pathological conditions detected by fluoroscopy and panendoscopy in the 910 matched pairs. In the esophagus more varices were detected by panendoscopy and esophagitis was diagnosed only by it. There were two cases of early gastric cancer in the fluoroscopy group and six in the panendoscopy group. Many gastric erosions and protruded lesions were detected in the panendoscopy group. The number of gastric and duodenal ulcers was almost the same in the two groups but exact determination of their clinical stage was possible only by panendoscopy.
Results
The reported diagnoses in the matched pairs are classified as Table 2 , as to whether they were correct or not in the detection of gastric cancer. Suspicion of cancer was counted as malignancy.
The sensitivity of panendoscopy supplemented by simultaneous biopsy for the detection of gastric cancer was calculated as 86.4%, higher than the 80.0% for fluoroscopy. However, this difference was not statistically significant. The specificity of the two methods was 99.5% and 97.0% respectively and this difference is statistically significant. The false positive rate for panendoscopy was 17.4%, about one-fourth of the 69.2% for fluoroscopy. Esophageal cancers were not included in this assessment.
The percentage of early cancer cases among all cases of gastric cancer diagnosed in our hospital is shown in Fig. 2 . Far advanced cases were omitted. The increase in .5%) early gastric cancer cases was marked and coincided with the introduction of panendoscopy as the first line of the examination in 1976. Table 3 and Fig. 3 show the frequency of early gastric cancer cases according to whether it was detected by fluoroscopy or endoscopy, by various periods, and the location of the focus respectively. The cases in which fluoroscopy at our hospital or elsewhere was only suggestive as a deformity of the gastric silhouette and the diagnosis of gastric cancer was made by endoscopy in our hospital are tentatively included in the fluoroscopy group. The frequency, among all cancers, of early cancer detected by panendoscopy was about three times as the frequency of those detected by fluoroscopy (61.5% vs. 21.7%, Table 3 ). In the Fig. 3 esophageal cancer was included. Early cancers in the esophagus and the proximal third of the stomach were detected only by panendoscopy.
There were nine cases of gastric cancer which were overlooked by panendoscopy and five false negatives in directed biopsy. The location, size and macroscopic type of the cancers and the time lag before they were detected are illustrated in Fig. 4 . All the photo-documentations and microscopic specimens of these cases were reviewed and the causes of misdiagnosis were found to be as follows: 1) the foci were minute or flat and overlooking them seemed unavoidable (cases 2, 9); 2) diffuse cancer which was exposed only a little to the mucosal surface (cases 6, 7); 3) the foci were hidden under the gastric juice at the time of the examination (cases 3, 4); 4) defective functioning of the controllable tip prevented per- feet observation (cases 1); 5) careless observation; the foci could be pointed out by retrospective investigation of the photodocumentation (cases 5, 8) .
The causes of false-negative diagnosis by Eisner (1911) in the first textbook on gastroscopy, wrote that gastroscopy was painless and safe. The same remark was repeated by many endoscopists but it really became true only after the implementation of the small-caliber panendoscope. On the other hand a side-viewing instrument was considered indispensable for endoscopic examination of the stomach until recently. If a side-viewing instrument is used, endoscopic examination from the esophagus to the duodenal cap at the same time, i.e., panendoscopy, is impossible, and antecedent fluoroscopy was requested to know the state of the esophagus through which it was introduced. Marked reduction in its caliber
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achieved by modern technology made the angulation range of its tip over 200° and its bending section very short. These refinements not only improved the acceptance of endoscopy by the patients but also eliminated the blind area for a forward-viewing instrument in the stomach. When we advocated the replacement of fluoroscopy by panendoscopy on the basis of our 2,500 examinations (Takasu et al., 1978) , most Japanese gastroenterologists looked as if they disagreed. Five years have elapsed and we have confirmed the superiority of endoscopy over and over. In 1983, panendoscopy was performed 3,581 times in our hospital compared to 350 times for fluoroscopy (Fig. 1 ).
There are some reports on the comparison of the diagnostic efficacy of fluoroscopy and panendoscopy (Lambert and Moulinier, 1979; C16mencon, 1980; Kill and Andersen, 1980; Nishizawa et al., 1982b) but our study based on 910 matched pairs may be the first well-controlled one on this problem. The superiority of panendoscopy, especially for the diagnosis of superficial lesions including early gastric cancer, was clearly demonstrated. Six early gastric cancers were detected by panendoscopy compared to two by fluoroscopy. Directed biopsy available at the time of panendoscopy minimized its false-positive rate. It is controversial whether endoscopy is indicated for every radiographically detected gastric ulcer and every radiographically negative patient with dyspeptic symptoms (Weinstein, 1977) . If panendoscopy is employed as the first line of examination, such dispute is resolved immediately. Nanaumi and Nakajima (1979) reported that 25% of the unresectable gastric cancers in their hospital had been overlooked by fluoroscopy performed elsewhere within the preceding one year. Maruyama et al. (1983) said that only 24.5% of the cases radiographically diagnosed as early gastric cancer and 66% of those diagnosed as advanced cancer in the screening examination of their cancer institute were proven to be malignant.
These results express the difficulty in mastering the radiologic examination of the upper gastrointestinal tract even though many textbooks and training courses on it exist. In endoscopy, evaluation is not so difficult and it can be supplemented by directed biopsy without waste of time in every suspicious case. In 96.4% of our early gastric cancers the first biopsy specimen was positive for malignancy.
With the use of panendoscopy as the first line of examination, we have succeeded in detecting many early gastric cancers. The same results in a private clinic were reported by Ozawa (1984) . He detected early gastric cancer in 10 of 4,568 examinations by fluoroscopy and in 34 of 5,034 examinations by panendoscopy. We could detect early cancer located in the proximal third of the stomach only by panendoscopy. The same results in a cancer detection center were reported by Hosoi et al. (1983) . Furthermore, we discovered six cases of superficial esophageal cancer by panendoscopy, which could not be detected during fluoroscopy followed by the side-viewing gastroscopy system adopted. Five of them were diagnosed incidentally in patients with gastric ulcers or cancers.
For a long time a side-viewing endoscope was believed indispensable for examination of the stomach. A small-caliber panendoscope with a refined controllable tip is superior to a side-viewing one for observation of the cardia and antrum of the stomach. However in the posterior wall of the gastric body, it is rather difficult to get a front view. All the overlooked foci in our panendoscopy were in the gastric body (Fig. 4) . Our suggestion on how to solve the problem is demonstrated in Fig. 5 . Each part of the gastric body should be observed from two or more different directions after the gastric juice is removed by suction. We used two rolls of color film (16 mm in width) for each patient and photographed each part from the hypopharynx to the duodenal cap for a total of 40 frames even though no pathological condition is observed (Takasu and Kitamura, 1984) . The films are read at a conference for evaluation. The reported low frequency of early gastric cancer after the introduction of panendoscopy in Western countries (C16tnencon, 1980; Green et al., 1981) may depend in part on their negligence in photo-documentation.
The cost of fluoroscopy fixed by the National Health Insurance Agency of this country is 11,000 yen and that of panendoscopy including photo-documentation is 6,500 yen. The latter comes to about 20,000 yen if it is supplemented by directed multiple biopsy. Since endoscopy is indicated for 20 to 40 percent of the patients examined by fluoroscopy, the total cost of the former becomes much greater. Nishizawa et al. (1982b) carefully calculated the cost for detection of one early gastric cancer case by mass survey. In males over 50 years of age, for example, it is 1,800,000 yen by the fluoroscopy followed by endoscopy system and 500,000 yen by panendoscopy. They concluded that the problem to be solved for the adaptation of panendoscopy to the mass survey is manpower and reluctance of about 30% of the healthy population to undergo panendoscopy. The situation is different in the examination of patients with complaints. Anyhow we must pay much more attention to the reduction of patients' discomfort.
During 24,000 panendoscopies, we have encountered one each case of shock caused by lidocain, bleeding from esophageal varices, bleeding after polypectomy, and perforation of an early cancer of the excavated type and two cases of aspiration pneumonia. The incidence of complications is 0.03% and three were no fatalities. 
